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(54) ARTIFICIAL FITTING TOOL OF MULTISEGMENT CIRCULAR FORMED RINGS 

(57)Abstract: 

PURPOSE: To give different flexibility at various points around a 
relating heart valve, by providing sufficiently circular rings in a rate 
suitable for a ring of a heart valve formed by a main body 



constituted of two or more segments. 
CONSTITUTION: Segments 12 are rings substantially opening into 
a circular form and made a suitable size corresponding to a firm 
part of a ring of a specific heart value. The end parts 16, 18 of the 
segments 12 are diverted into mutual directions by applying force. 
An artificial ring fitting tool 10 includes a multisegment part 32 
formed of plural individual segments 24 26. spherical concave 
dents 20 are formed on the segments 24. 26, one of those fits for 
a spherical end part 22 formed complementarity for a neighboring 
segment 26, and formed by tying a cloth cover 34 substantially 
covering tightly around the segment 12 and the part 32 by threads 
36. 38. 
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»*B 1 1 E«©Htt»lfc 3 f ^ AlSfl. 
13. ME V ^AXSJUi, **t,fc«t5** 
-*"4iS-©§gJtftES«tt©»«<t* «E»- 

©aa ©WE** -,*:«»© wcttasn-c - 
«!=****.*:»»©£«***, «e*»*<s 

*mEtt*^*«8«©Mic*0, ME-ttciS 

1 4. *EI-e*ilif^^*S»««^ 

*5M*ftT^i»**l 3E«©a«iBJ£ 
9 v^AISS. 
1 5. WE*><-*ftlis IJEdlOiftOCl 

toti/:tt»-c*»), 4 »tt** 

t»**8. 9, 10Xlil3R«OB**« 
« y^Aiaa. 



11 m ¥2-?13341 (2) 

#0^««ttai©fctol=ffiffi4tlS, ABB© 
a*tt*B©«: «&©*»*£■+ 4. 
-* CAB ©*>«», cn%©#©*T?J:0 

a * tt 2 **-r * eh o ©# * * a . 

• ©Mtt*B, £»SM©HPl(BI=(t*-r4 

««*t*4. cti«.-o©^«. 
tsi«> .t*AMo.t»»rt-v©ii*©ffl**a 
jtui-si-rs. jt*©i8aE*iajh-r6c^v» 

T, *S*«iR*T4©T?v »S#«ffiat£lPEC 

(1. it«*©«*©*V^*ffl*jfe»^«fc!6© 

B©tt*©BKBSS«nTl»4. 



i>uj, «iif*4ipmttt, 'Cvn*©»©a^ 
it>«t:r, ^©itjttt, #©+,&*£>> - 
-o* a i> (i*tua±©*©*a*eiEr s#© 

Stt*4^li«©£*Ett4. #© + *fcfr$»fl. 

ti4*a©is«i*x <&«©*»©*^«e*>j- 
5#oBi*s a«BT?«^t©jcr*. cti 
<&a©a«©«</^<c^-i^4, 

*StMia*litt4 0 'J a -▼^a*8li->l4^ 

«aa'oaaej:6ftBo* 

*«©a©£**4VittJ£** % 

4. «©*ft*4^tt««tt. *a©ffi*CfX 

4** L*lttt">. 

a«*>nfc**a«rs— oou&tt, x± 
eftw-*g*cue*T*ft. #sa©-o«», « 
l <a**tiTk>fc»j, af»-e*r > fcor4t 

S««Ht;*5AI*i#li, a«©<C<B#tt 
«T**tt38«tt < , 4>L «*©<&«*«<££ c a 
*ft»4ttS,li, *nii«*J:»)&*Lk>t© 



t?*4. 

6: £ttffl«T*4£tt^;U «ttHfT*ftT 
^6**tt, **Lfc#©S**»ftE»iET« 
S4£^d4*ffitt-f 4. Al.0>O*t4 

7jc«tt©«B9©aAC*i>Tttv s^ttxa* 

ICA*4vMi2fi Lfc*©» ©»«©*: 4b© 
- : innuloplsstj) t UT» 0 , *n 

#©a©ttA*»a-r4fci6©^w«teB 

T*4. :©*ICi-^T, AI»S*«, ISA 

ufc#©a*imsr 4fc»i=s *©£B©aB 
c«^*n-cv>4. Axsfttt, *©aa©* 
t**\ #©a©tt»*aR-f 4. aaaae* 
^r«ffl**i4 Aiaftii^ #©a©»**ffi 

B-f4.HK, »*>T*iElc#©a*Srftf4 

+»ttatttr««f 4i-5i=aw*n 

4-3&T, #fflHa©*^« 4#©S© 
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6 « a » * c -e * 5 *r «■ ig ^ u t fi a j; 5 c -r 

afcftC, +#as*:tt*4> *J:5 

rftft. -tcxiiss, $*it:*trs#© 

^14, fcto*a^#IB«£ LTfittStlfc. *B 
»©Bo<&*li, #®»©fc**S**4.t'5IC 

tt«!H*6»lS3n, -ttltt. #©IE*ttWffl 
©*tv«CJt.,fci ur tt>T*L*ffi««&a 

9 7 2*451 SHCt-'fyf^T- ( 
Carpeatier) CjSfT t hfc*a»lF* 3 . 6 5 
6. 18 53, 1 9 7 9 * 8 4 1 4'B'e?-f 



If BU¥ 2-213341 (3) 
< (Cooley) EjmsnfcJKSUSfFJM , IB 
4 . 0 4 6-§CM«*tfC^S. 

© M ft C S fi © ft] tt «• «• S iz t> 4 ft ^ 8= SS 0 

9 S 0*55 2 7 BC<*"9X (Bellhouse) 
•tffittrcSBfTSti^JRfflW^JB 4 . 2 0 4. 2 
83^. 1S81*12J3S2BE***- 
(KasUr) C?Eff*n^*H*SrSK4. 3 OB. 
3 1 HCWSSftT^i. 

BJIti, ^©«*«-jH3C*ireL> #©»©J& 
floors. LfrLttff&uOWtttt, *© 
»©IE*af6*r.tt*tSI:r&. IS, iE#«ifr« 
#©»«. <&«Bffl©*<."*!a«K>i;:i8*tO, 
*LTHtt 9 v^AISJUi* C©tbt>*B 

if*. *©a#»**n^*T*i, Ai*a 

MtttU #©tt***AWC»aS 

5Ett9 ^AliROtTidCTStt, # 



4itr-"5 8^©ttra-tf «6. 

flfc©9*#l±, EBtt 9 v^AISSOTfl 
*JE«Vrsfc»E^ SS^CJCftttSltt? >^A 
IM©t6ffl-**«Lfc. co*<y«Ai* 
^Ittv Mtt : cloth) **k*ttftc«tt 

±5*-,*:AXaBJlli, ^©MBSffl*^^^, « 
©ttA-KBSLT, U-C**Vf*»*fspt 

L*»a«L«^. cni»M 

VrXXttAtt, J»jB*n*:Stktt (StttS 
-»TT, "tCiittAIKUtt, *©»©lt* 

c j: & # © «««*« a * =. t it r * a 

SiCSfttt 9 yrAIJS*©«tt, 1 9 8 
1*94 2 2 BCT»t-f (lmaaOCi.fr 
*ftfc*ffl»»*r 2 9 0 . 1 5 1 3EM* 

* h. i97B*ii5© r*aat**« 5 

(5 Annals of Thoracic Surgery) ( jg 5 ) J 
©4 5 8 I-453HC«S**ox.f^- 

• J*. 5 v (Carlos D. Quran) £tf** « *4 



x - • $ nd- (Jose Luis «. 0tago)CJ:4 
r»SW©#©WB©*:i&©, SS£l=£*ttA 
IS**© 9 v ^©aisacfjBiff 3&5* tDjfe« 
(Clinical and Heaodjiiaaic Performance of ■ 
Totallr Plaiible Procethetic (tint for 
Atrioventricular Valre Reconstruction) j 
©E»i, 19 8 1*© ^HHEf* ( 
Cardiovascular Surgery) 1 S 8 Dj 03 01 

Puig Nassau) tflicii rff L^fflJBK v 
^C*y4««#©J8*3Bffi©S#^» ( 
Conservative Surgery of the Hitral Valve 
Annuloplssty on a Ve* Adjustable Ringj © 

<E*tt©8FSt*f4, ft*fttt*ao*«ittx>, 
9 vtfAXmAt LT#©IIB©*^«*»Mr 
1>T. ■ SSttJMt 9 vfAlM 

It, fcfetttl\ *4oiiil?tt < i 
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*tlTH*. 9i3Lti. 1 9 8 4 *1 2 J? 2 SB 
E9-K (Reed) Cftff *nfc*ffl*R=S^» 
4, 4 8 9 . 4 4 S^EitwSnfc!) vfAX 

ami. -•o<offiaiut8B»ii,T#e# 
i«twts;icj;,r, Aia*l©ffl© 

ffl*©#BH-ttHHtt&B*$Sfc 
*ti«. *< LTAIiimtt, ±Et«»Lfc 

aa-sraa ^rAi»ft®*o«ttv T--r 

4. 6 B 2. 9 1 l^fttf 1 9 7 7 *8/323 
BCii"^/* (An gE ll) Ej81r*ftfc*Htf 
KS4, 0 4 2 . 9 7 9 ^tca*SAri?D» 
I f^Ha©*a©«**a«l,T^i. t- 

flfctt, ««Wtt* * ! a -T,ty?!ia 

fccti*©9 ViTAiaUK, ±£l?*£tU*: 



35 IB ¥2-213341 (4) 
S5B!*9 ^AISflo^J^cH'i. 

S. C©»*t©H»»tt, 51*tt«-0*!»5Ci 
Ott<tt&. *OWme«>^f£tz 9 y/AII 

ftcSDi^nsffi*!*, to j&c si* merits 
ns„ *< tT5ia*a©*i6tt, Ai*j*©a 

4<KA-t6Ci*»8U #*t«£*tSCt* 

*< UT. *©a©i«©S«ttt*J:!)SB» 
C5*U *©-*r. oana©«p*:-p, 
*©tt* ccjsr 8 © c tt a«© a« *a 
«f aatt#«tt**raa**a 9 j-^i 
»**a»-r * c t #mmr * * 5 . 

S«©*«*©*tfc£, «ae«Tt««*tt 

1 9 7 7* 1 1 B 1 BC*- 



"^■f' (Cirpentier) tC«fi-8nfc*B# 
W*4. 0 5 5 . Itltet««ftt^(. 

*~ <j"f ^Tc«**nfca««fjt-j y^A 
xmu. iB^*«**arsj:-5c, *© 
«ih«»©BTrt«.^r©*i!ac, pjbascT? 

*-oH*ca»*tl5 J: 5KE«*nrv>5. 

-v) ©ntt*©w€©2*>«.8«*©a*© 

TPS*. *E:JlA«K«-e«lt*tlTt'>Tt» 
»tt«X«iv< 

*-*«>"f .< T©*B»R=H 4 . 0 5 5 . 8 
B l*©tfJ*±*«,fc9 y^AXSSAli. *- 

©»tttt©«ac*«rts -efttt*8s*«a-r 
s © c « m * n fc « * © m * © * * a c * # l . 
-e LT/4fcttzns©a*©uf^©in=flc$ 

*< LTCC11B, 



*©e-6^*-r*D. £"&*©««.e*i\-ci 
* ©J: 3*19 f^AI»Jltt, *OJ:4tt"*"r 

<tLC. #©»©J:t)aattB«tit*¥^6 9 

camosaj 

n*-rsjc»a*©HH©p«i.'>£ 
©at?. *tt, 9 >^ais 

*j*K«-r«. *«ci4, **M©a«r*J5;'; 
f^Aiaaa. -"3*5v- , it-enH±©»i& 
c jt,Taa «*©# 

«i*©«jtitt, fc**«tJ:,TSPi:«t 

T» ILPtt«C«ft*ftTi.»6. C©fcto* 
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-3C3l»(!Ci-^Ts £tttT*ife«i 
*«ffltt. r3B#s6 4^tt3*#©t-B6^ 

©#©3ea©s«fc:»6f t=«a*tn: 

*ft«B©9 >^AISfe»li, 
c©fcfc*»¥tt, c©«*l=fB,-C»»4«to 



3f Klf 2-213341 

tJ. 9 VfAl«R*'#©*fcO CiEU^tt 
El=S**ti-C0>4i*, • *©#■»*:*>* 

£***©«•«, K.tf*tl .,*:«©£«! 

©aiEtt«fflKJ:-,-c, Aiasaii, -etis© 
a is c * « , fe s be © * « * m r a * -5 c s 

S 6Cffl-*©^»*JBIECttE-*- 
0l*.tfs £8l#SttS#©*fflC«#-rSK 

tttciji-rttv J: D*t^Stttt*#t-a o > 
^ AI»S*««t S t i ##«-e* 5 -5 £ l> 

*«rLT»»*tl»S 0 *©£*AI*Att. 
fete*«¥*ll<ttlt5*fci:, *©»© 



iboca^sns. isii;8*©*tttttttfc. 

»»©«fflt:j;-,r, =**©fc»c:aa$ti 
«a. 

-S6IB«KJ:rttfx 9 >-*AXJ6fltt* Jv 
* r Aiaft©SISte«a**j£L-Ct>*-lRC 
«Htt»**#f. 9 f^AI*H©M«tt, 

asnx^r, »»©*** ©a^-u-T, »y 
r a i Ik ft © * t> a t £ «c « k » * « ft r a . 

9 s-ailflCilOWIi, ««#©*»© 
*JS«B© 9 yai«TB, #©»©a* L 

^tt«t:}a^T3itttt*»ftr s-t ^ c««* 
tt#ac£*«"B&*>T?26a. 

*fcifitt, VIMlFftI J: 
t>ff«ctft«H*4aa-c*%-5, *se"H©9^^ 

AI*S©-3IJ8i«*«, S 1 BJRtfJR 2 OciJ 



j'Aias 1 0 li, suflci-w-a 9 >r©i 
c s a 6 ««sn, n 
yrAisuaaaaii. *»©* t>'hs 
^aajdssn-cfs *>©■?* a. 

we* 9 *^Aij&a 1 o tt, 
ftl 0OSH©A«»t*ffit4, »-©+# 
CBl«l*»**t-. B»ictt, »ttl 2tt. 

»3e.©it«B*©a©BBa«ffi^c*gjsLT«^ 

Lfc 9 v^T?*a. a«n 2 tts 1f3E© 

^■^©aaHll©^ 1/2*»&J»2/3©B 

+» c £B-e * a t* *n-cv a am i 21c 
i^r, -titter 1 eacf#*i 
■casnssn 2©«»t±, **2B*.a 
cint, s^©«i6ic*6sn-rj:^c t*« 
*«tiT^a. *»/©«». »m»3&anx 
oa*Katf*a©Atsc«SLt:^a. s 
tttttt, MHB1 6Rtf 1 s cs*u-c**4iia 
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©fl*l 2 ©*i6©^***tnr LfcO> *5 

*Miie*cwjE Lit ti ra c i cj: ,-cwsa 
*«ctt*« j: d«< tintf, am i 2 © 

'<**li, #I8«Xa«r (Finite limit 
Analysis) i L T» & tl "C l> 6«jfe C i ,T, 
Sr***l»a. C©B£li, &MU 2#J&kt* 

itci-^r^^sp^sfjr-rs, c©«a©.fco 

**tttttt©/r!&C, 19 8 1*, *>» v • •> 
-< H 'TXP-t^ (John Nile; * Sons) 

Ii*«(Dep»rtnent of Engineering Mechanics. 
University of liseonsin-iadison) © o .»< — h 
■fi-'*i 7 (Robert 0. Cooc) CJ: S 
» «*#«r ©BARE? IS J8 (Concept and 
Applications of Finite Blenent Analysis) 
j 3K-E*#JltfJ:. 1 2##h* < ttntf 

>^AX*ftK ± „-C*tfctt©g*tt±* < tt 



ftfl T 2-213341 (6) 
4. «AIX> 2 6 5 »> - h/vOD y/AIi 
Jilt, 1 !M-h**fcOol O/JAO!! 

3 8 i 9 / - h »<D J AlSJIli, 1 S 0 
/ - I- ^fcfc t» 4 5 2 r ? a© »; 

« 1 Hc5K*ti4J:5 C, -E&SirHE^ * 
1 2 It, »-©5lltftt:e»tt 
©BB» 1 4fc\ "-a ©!&#,£« SB 1 6 REM 
8i<-tL,i:i>i. E»*»» 1 4 liiifcli, 
-*ttE*lBI©1*#3 0TJi*^tf±-tf*3 

nTt»aMa*ft6-£a© l fcis#©iiifi5©£ 

B©SSK:»5*>, *S^tt, HjRLtt^HSS 

©saosaBcs ,ti^tj 

tii«flT^S. US 1 6 REM 8 ft, &m 

#©a©*toOK:a^-r6j: csy^nr^ 

«» 1 2 It IF 4 L. < It , •«! 6 Rtf 1 8 © 
*flieSM«Te**i.Ti.»6. C©5fe1BCr * C 4 
lis *» 1 2 ©£t*©£*Ctt**aBL, *6t> 



tt J: & IE tt Kit, J: (3 fi(r»< 5. 

»«r*6»«snfc*#BiJB&*£*, a*© 
»Mr©'5 5©-oit, -laram*^ 2 4 Re* 2 

6-cakZtlT^6. =.*1&©4H«2 4RO ( 2 6 
It. #011 2 ©«8E©*ip£C, tt4«£*o 

« <rH«-ee»*n-o>s. cn&©»»2 4 

Rtf 2 6 It. Jl><£< it-*©*2 !Ct,T, 

-«icaj«sm:(->s. Ji 13 ^c: ct«i? 

8«itlC, C©*2 8 11, £» 2 4Rr/2 

6©^-&&*>©«ic*iEc:ttoi l s nst jc, 

«K65lca&ttT4f £), cn^©»il©«tt© 

**©5j»2 4Rtf2 6 It, -ttftCRtt* 

*ttT, #*2 4RP2 6 ©«BB*B»«UT 
»fiESn&C4#l?4 Ll». £©C4li, 3>L 
«t6*tt*frSf4-^T?s -t©*^tt»»IIB 

-e©-r-<Dtf**ttftT6. is 1 hr 

C*»2HIC*Sni>J: JC, *» 2 4 It, *tt 



MBia*T*tt*n. *n*©'3 -6©— pitif 

«2 0 Twi ti» *©#£, *n^©5 , &©- 
•^#«^2 2T«Snfc, ««f+*#ll2 6© 

*4*-3tf^B8(iT;*<K *0*2 8Ct,T 

-*ca**nfc**©»itf2 4sy 2 e©tc 
8{tt. »»i 2 ©nasi 8 ay 1 8©mic*^ 

t4*»I«tt3 2t*StS. #a»gB(43 
2 It, «*©#» 2 4»r/2 8 ©»4^ai=«t 
^tWiftt, *&3 2©£*©**tt*W 
L, «*©»* 2 4Rtf 2 6 ©*^*r, -« 

»»2 4RC*2 6*-*EIS*C4li, C© 
*»»*tt3 2 ©**©**«*-*-*. **© 

»*2 4acr2 6*-«n=M*c4*n«-r& 

#»»«, -»ttefl4r©»Br©*|]J 
iSCttlto, »-©*4 0 #1&&ttlT^Z>. 
*Z 811, »*LTttETS »»©* 4 0 l=, 

aawicasn*. <ttt*s*2 stt, «©» 
»©-^-cisa4n, *n*©i-e©-o#. 
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S5 2B©£»2 5 tbXmttlX^i. 
a*ttC\ B«L*H**-©*#. »fl!2 4 

ni? 2 6 ©mars*.©*. -*cfejtfc*bc 
ajusn-ctp. au<D9 4 :/©**■!**&* 

ffl*©3»©l«!©»»** Bj*a*i 

fcK»f!C*^T, *#»«Btt3 2 li. C©B 
S3 2 2 t©B8©««;*nft:*»*W 

Lfc, *-©»»£ Lrsm-rs. « 

fit 3 2 1 2©P*-rs«»©MT?, -tt 

Ett***lTl'>ft*'«-*#L-e. »«T 1 2i 
8Btt3 2©4t>dl=183tftiC*o<fft > nT^ 
S#*>"'-<clotH coteriag) 3 4 Ci^t»4 

dftS©E»-C*'<- 3 4©*fcD-tf**»« 

*©j:$i::*sttnfc*#»*3 satf3 

Stti. *-"<-3 4li, £»1 2©*«©M© 



1SEH¥2-213341(7) 
»a3 2©aE*«srs«^»3Trtt<, #© 

»©4t>DI= 1 ^/AISfi*86t5t»<D 

8Btt3 2 2 ©ffl»± ©«!=«&* *l 

fcfcfc*»#tt, it>LttS«tt*4*.S. 
E, «a©«*©»»2 4Rcf 2 6*&©«B& 
3 2 <D«j£li. C©«cBI=i-»tS 0 f^AIIfe 

*©£***»;>!>*. a»i 2atf«*©»» 

2 4Rtf 2 6©*iE'X^jiCJ:^-C> Altfi 
»»1 2, 2 4 aff 2 6 li, i^ttSIUt 
St*-&Bfc**i£. IftRC, »* 1 2 H, * 
4Rff2 6 li. -fS^*-, 7 ft*. »4 U < li 

bb* Ufc, 

y (Delrin) Oii*iil«8^aaft«)/»x 

*r*3ia*«H-#-«t. *5sia©flk©*» 

>EJ:5 5 y^AISJl^ -Bttefc^S 0 



©£* 5 2. 5 4 Rtf 5 6 »« S fi It. 

88*f S&B#©»©HH©« 1/3*6* 1 
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